Shower heads and hot-water faucets containing Legionella pneumophila were evaluated for aerosolization of the organism with a multistage cascade impaction air sampler. Air was collected above two shower doors and from the same rooms approximately 3 ft (91 cm) from the shower doors while the hot water was running. Low numbers (3 to 5 CFU/15 ft3 [0.43 m3] of air) of L. pneumophila were recovered above both shower doors, but none was recovered from the air in either room outside the shower door. Approximately 90% (7 of 8 CFU) of the L. pneumophila recovered were trapped in aerosol particles between 1 and 5 ,um in diameter. Air was collected 1 to 3 ft (30 to 91 cm) from 14 sinks while the hot water was running. Low numbers (1 to 5 CFU/15 ft3 of air) were recovered from 6 of 19 air samples obtained. Approximately 50% (6 of 13 CFU) of the organisms recovered were trapped in aerosol particles between 1 and 8 ,um in diameter. Shower heads and hot-water taps containing L. pneumophila can aerosolize low numbers of the organism during routine use. The aerosol particle size is small enough to penetrate to the lower human respiratory system. Thus, these sites may be implicated as a means of transmission of L. pneumophila from potable water to the patient.
The acquisition of nosocomial Legionnaires disease has been linked to inhalation of aerosols containing Legionella pneumophila, originating from cooling towers (9) , humidifiers (24) , soil excavation sites (21) , and respiratory therapy equipment (2) . Outbreaks have also been reported in hospitals, where L. pneumophila was recovered from shower heads and potable water (8, 12, 19, 20, 22) . Inhalation of aerosols generated by showers or taps is assumed to be the mode of transmission (3, 15) in these outbreaks. An experimental form of pneumonic Legionnaires disease has been produced in guinea pigs by exposing them to aerosols of concentrated potable water from a hospital where nosocomial Legionnaires disease had occurred (14) . Previous investigations, however, have failed to demonstrate L. pneumophila in aerosols generated by contaminated shower heads from hospitals where nosocomial Legionnaires disease has been observed (11; A. H. Woo, V. L. Yu, and A. Goetz, Abstr. Annu. Meet. Am. Soc. Microbiol. 1985, L22, p. 382).
Plouffe et al. (17) described nosocomial Legionnaires disease associated with recovery of L. pneumophila from potable water. To define better the mode of transmission from these sites to the patient, we tested shower heads and hot-water faucets in patient rooms for aerosolization of L. pneumophila.
MATERIALS AND METHODS
Environmental sampling sites. Cultures of potable water from taps and shower heads were performed as described by Plouffe et al. (17) . Hot-water taps and shower heads were turned on, and the initial 10 ml of water was collected. The faucet was turned off, and the inside of the shower head or tap was swabbed with a sterile, cotton-tipped swab before an additional 40 ml was collected. The swab was rinsed in the collection tube and removed. All water culture data in this report represent a combination of the organisms in the water and those rinsed off the swab. The sample was centrifuged at * Corresponding author. 1,000 x g for 30 min, the supernatant was poured off, and the sediment (0.5 ml) was suspended in 4.5 ml of 0.2 N HCl-KCl solution (pH 2.5) for 10 min (6) . Portions were recovered from air around one of the three taps tested with the six-stage unit (Table 1) . A total of 11 colonies were recovered (6 on stage 1, 5 on stage 2) from 5 of the remaining 13 taps tested with the two-stage unit (Table 1 ). All positive air cultures from the two-stage unit were obtained during the period when the tap water was running. None were ever obtained before the tap water was turned on or after it was turned off. No air cultures were positive more than once among the rooms that were tested two and three times.
Organisms recovered from the water cultures and air samples from a given tap always gave the same microagglutination with LP-I-81.
DISCUSSION
Previous investigations have failed to demonstrate aerosolization of L. pneumophila from contaminated shower heads. A multicenter study of nosocomial Legionnaires disease associated with isolation of L. pneumophila from hospital shower heads was unable to prove the hypothesis that the aerosol generated by a shower head was the mode of transmission (8). Hanrahan et al. (11) reported that patients with nosocomial Legionnaires disease were significantly closer than controls to showers contaminated with L. pneumophila but were unable to isolate it from aerosols around the showers by using air monitoring equipment. We recovered L. pneumophila when our sampler was placed in the path through which the steam exited from the shower stall, but not when it was placed in the room only a short distance (3 (5) . Although no one knows the minimum infectious dose for humans, the low numbers of organisms recovered from the aerosols in our study seem small relative to the expected organism load required to produce human disease. It is possible that low relative humidity at the time of the sampling decreased the number of viable organisms recovered, as had been reported previously (4) . Another possible reason for low bacterial counts is the mechanical trauma and dehydration the organisms sustain during the sampling procedure, caused by forcing them through small orifices and onto the agar surface at high speed (13) . It is also possible that the numbers of organisms present in shower or tap water were too low to generate large numbers of aerosolized organisms.
Our data show that shower heads and sinks can produce fine particle aerosols containing low numbers of L. pneumophila during routine use. The aerosol size is small enough to penetrate to the lower respiratory system. Organisms in larger particles recovered from stage 1 of both samplers, although too large to penetrate to the lower respiratory tract, may be capable of colonizing the oropharynx (18) . This study lends supportive evidence to the widely held presumption that aerosols from shower heads and hot-water taps can be implicated as a means of transmission of L. pneumophila from potable water to the patient. The acquisition of Legionnaires disease by patients a distance from the site of aerosol generation, however, cannot be explained by our data.
